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Improvement^ 



We, The Amkrican Eotjndby Equip- 
ment Company, a corporation organized 
under the laws of the State of Delaware, 
United States of America, of 400, Byrkit 
5 Avenue, Mishawaka, Indiana, United 
States of America, do hereby declare the 
nature of this invention and in what 
manner the same is to be performed, to be 
particularly described and ascertained in 
10 and by the following statement: — 

This invention relates to an improved 
centrifugal abrasive projecting- machine 
designed to throw abrasive in a directed 
stream at velocities effective to clean the 
15 surfaces of castings, forgings, bars, 
sheets and like metallic objects so as to 
remove encrusted sand and scale from the 
surface thereof. 

Centrifugal abrasive projecting 
20 machines now in use comprise a rotor head 
mounted for rotation at high speeds hav- 
ing a plurality of abrasive projecting 
blades mounted thereon which extend 
inwardly short of the axis of rotation of 
25 the Totor head to provide a central abra- 
sive receiving space. A normally station- 
ary tubular control member extends into 
the said central space and is provided 
with a discharge outlet in the tubular side- 
30 wall thereof. An impeller comprising a 
plurality of spaced abrasive propelling 
vanes is positioned within said control 
member and is fixed to rotate with said 
rotor head. Abrasive supplied to said pro- 
35 peller by a feed pipe is thrown by the 
impeller vanes outwardly through the 
discharge outlet in the tubular control 
member, where it is picked up by the 
inner ends of the rotating blades and 
40 thrown against the work piece to be 
cleaned or treated. 

It will be appreciated that in a struc- 
ture of the type above described, operat- 
ing clearances must be provided between 
45 the rapidly rotating impeller vanes and 
the normally stationary tubular control 
member within which the propeller vanes 
are positioned. Abrasives normally used 
for blast cleaning and treating of metal 
50 objects comprise such material as hard 
quartz sand, steel grits or shot, which 
materials are free-flowing. Such abrasive 
materials having a relatively high specific 
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gravity, are violently affected by centri- . 
f ugal forces acting upon them, and due to 55 
their flow' characteristics are to a certain 
extent affected by air currents promulr. 
gated' by the* fan action of the rapidly 
rotating impeller vanes and projecting 
blades. 

A small but nevertheless highly objec- 
tionable percentage of the abrasive 
material fed into the impeller and tubular 
control member of present centrifugal 
abrasive projecting machines will not be 65 
discharged by the impeller vanes through 
the discharge outlet in the tubular control 
member, but will flow or move rearwardly 
through the clearance space provided be- 
tween the impeller vanes and the tubular 
control member, which uncontrolled abra- 
sive is commonly designated as stray 
abrasive. This ©tray abrasive continues 
its irregular movement through this 
clearance space, rebounding between the 75 
rotating neck portion of the impeller at 
the rear of the impeller vanes and } the 
stationary tubular control member, where 
it exerts a grinding wear upon the adja- 
cent stationary and moving parts of the 
machine. 

It has heretofore been attempted to 
reduce the quantity of stray abrasive mov- 
ing rearwardly of the rotor by the pro- 
vision of a circular rim ot flange extend- 
ing inwardly from the inner end of the 
tubular control member, which flange 
seats behind the ~ impeller vanes. It will 
be appreciated that, operating clearances 
must also be provided between the inner 90 
edge of this flange and the neck portion 
of the rotating impeller. It is therefore 
impossible to completely seal this clear- 
ance space between the rotating impeller 
and the stationary tubular control mem- 95 
ber with any mechanical element so as to 
prevent the rearward: movement of this 
strav abrasive. 

The stray abrasive lodging between the 
normally " stationary tubular control 100 
member and the rotating parts of the 
propeller eventually escapes by passing 
around the inturned flange of the tubular 
control member, where centrifugal force 
act® upon the freed stray abrasive to cause 105 
it to fly outward. This outward flying 
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abrasive, free of the tubular control 
member, is picked up by the abrasive 
propelling blades and is thrown helter- 
skelter in all directions. This uncon- 
.? ^lled stoty abrasive .has. a severe. abrad-_ 
ing "action, due to the velocity imparted 
to it b y the rotating blades-, with the 



result that it wears the protective casings 
andLother^meehanisnis — surrounding— the: 

10 rotor,^ without necessarily coming into 
cleaning contact with the work piece 
positioned at one side of the rotor. It will 
also be appreciated that thi& stray abra- 
sive is broken up -and damaged without 

lo doing any useful work, but actually doing 
•destructive work. This stray abrasive, 
free of the tubular control member, is 
often thrown against the rotor head dur- 
ing its outward movement, with the result 

£V that the adjacent rotor head and other 
partei of the machine are also abraded 
thereby. 

It will also be appreciated that the 
flange portion extending inwardly from 
the inner end of the tubular control 
member must also be accurately centered 
with respect to the neck portion of the 
rotating propeller and must also be 
properly spaced between the adjacent 

30 impeller vanes and the rear wall surface 
of the rotor head to provide proper 
operating clearances' between these points. 
When the impeller is in position, it is 
difficult, if not impossible, to visually 

o5 determine whether proper axial and 
lateral clearances are provided between 
the normally stationary inturned flange 
of such a tubular control member and the 
rotating parts of the mechanism. When 

40 the tabular control member is improperly 
positioned, there is further severe grind- 
ing between the stationary and moving 
parts. It will also be appreciated that 
such tubular control member cannot be 

45 lemoved from the machine without first 
removing the impeller so that consider- 
able time is required in adjusting, remov- 
ing and replacing worn operating parts*. 
It is the primary object of this inven- 

50 tion to improve upon centrifugal project- 
ing abrasive machines now in use so as 
to. obtain improvedl directional firing 
qualities and operating efficiencies and to 
relieve operating parts of the machine 

55 from* damaging wear caused by stray 
abrasive. 

In the accompanying drawings': 
Pig. 1 is a side elevational view of the 
improved abrasive throwing wheel show- 

60 ing the supporting brackets^ or adjust- 
ably mounting the feed spout and" tubular 
control member; 

Fig. 2. is a vertical cross-sectional view 
* e a ^ ras * ve throwing wheel, showing 

65 certain details of the improved tubular 



control member and impeller with abra- 
sive and air vent passages in the hub of 
the wheel, this view also showing in 
section the supporting brackets upon 
which- the feed spout and tubjriar v =eontrol^7Qr 
member, are adjustably supported, this 
view being taken on line 2 — 2~of~Figv4^- 



v. s >' ^ a cross-sectional view of the 
abrasive throwing wheel and associated 
tubular control member and impeller, 75 
taken along a plane at right angles to the 
axis of rotation of the wheel and looking 
m the direction of the arrows 3 — 3 of Fig. 

Fig. 4 is a rear face view of the wheel 80 
showing particularly the vent passages in 
the hub as they appear when looking in 
the direction of the arrows 4—4 of Fig. 2 ; 

Fig. 5 is an enlarged fragmentary- cross- 
sectional view through the tubular control 85 
member and impeller, a fragmentary por- 
tion of the tubular control member being 
broken away to more clearly show the 
vent passages in the hub, this view being 
taken along lines 5 — 5 of Fig. 2 ; 90 

Fig. 6 is a. perspective view of the 
abrasive impeller, the impeller being 
positioned centrally of the rotor when 
assembled thereto ; 

^ is a si< * € elevational view of the 95 
tubular control member, certain parts 
thereof being broken away to more clearly 
illustrate the interior construction 
thereof ; 

m Fig. S is a transverse cross-sectional 100 
view of the hub as it appears when removed 
from the wheel, and when looking at a 
section thereof in the direction of the 
arrows 8 — 8 on Fig. 2; 

Fig' 9 is a top plan view of the feed 105 
tunnel, feed pipe and supporting bracket 
as it appears when looking in the direc- 
tion of the arrows 9 — 9 on Fig. 1; 

Fig. 10 is a cross-sectional view taken 
at the juncture of the feed funnel and the 110 
teed spout looking in the direction of the 
arrows 10—10 of Fig. 1; 

Fig. 11 is a cross-sectional view of the 
teed spout and supporting bracket there- 

*? r V.. 18 view beill S* taken on line 11— ,11 115 
of Fig. 1; 

Fig. 12 is a cross-sectional view through 
a portion .of the tubular control member 
and its supporting bracket, this view being- 
taken along line 12— 12 of Fig.^1; and 120 

J? ig. Id is a side elevational view of the 
brac]4t° Ut contro1 caffe supporting 

Similar reference characters refer to 
similar parts throughout the drawings 125 
and specification. 

deferring more particularly to Figs 1 
to 4 inclusive of the drawings, the im- 
proved centrifugal abrasive projecting 
machine comprises a rotor structure W 130 
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supported by a hub h carried by a shaft 
21 adapted to be rotated at high speed. 
The rotor W comprises more particularly 
. a side wall plate 1 of generally circular 
form upon which is rotatively supported 
a plurality of generally radially extend- 
-ing-abrasiTO-pTopeUing_^ 
extend inwardly short of the axis of 

rota^onH^nle£ne-a^^ 

10 receives a tubular control member An 
impeller meriber which may be formed 
as a one piece casting, is positioned 
within the tubular control member o and 
is fixed to the hub h so as to rotate there- 
15 with. An abrasive supply conduit / is 
provided which is arranged in. inclined 
position to feed the abrasive into the 
impeller member i. 

The blades b may be conveniently 
20 mounted upon the rotor plate 1 by pro- 
viding a second rotor plate 2 spaced from 
the rotor plate 1, which plates are con- 
nected at suitable intervals by studs 3 
having reduced! ende 4 which extend into 
•25 openings bored in the rotor plates 1 and 2. 
It will be noted that the studs 3 are pro- 
vided with shoulders 5 against which the 
plates 1 and 2 seat so as. to hold them in 
fixed spaced relation, the studs 3 being 
30 permanently connected with the plates 1 
and 2 by welding 6 at the reduced ends 4 
of the studs 3. 

It will be noted, by referring to Fig. 2, 
that both the rotor plates 1 and 2 are each 
35 provided with a central opening 7, whose 
peripheral edges are generally in axial 
alignment with the interior ends 12 of the 
blades b, thus providing a truly circular 
central space 8 within which the tubular 
40 control member is received. By refer- 
ring more particularly to Figs. 2 and 3 
it will be noted that the Totor plates 1 and 
2 are also provided 5 with a plurality of 
radially extending grooves 9 which 
arranged in pairs so as- 
respective adjacent side 
blades b. 

The blades b are preferably made of a 
metallic material which is> resistant to 
abrasive wear and is sufficiently tough and 
strong to stand up under the shocks inci- 
dent to operation. Each of the blades b 
comprise generally a bottom wall portion 
10 which may be of increased thickness 
at- the outer end 13 thereof and which 
tapers to an edge at the inner end 12 
thereof as shown in Fig. 3. Side flanges 



plate 2 and which is provided with a 
tapered inner end 16 which seats within 
a half conical groove 14 provided on the 
rear face of the blade b. The outside faee 
of each set screw 15 when in operative 70 
position is substantially flush with the 

outside face of- t he -rotor plate 2, and may 

be provided with a tool engaging; slot 17 
-into whirh a screw driver or oto tool 
may be inserted to manipulate the set to 

screw; ~ -It~wfll~be-appreciated- -that- the 

blades b may be quickly and easily 
removed by partially withdrawing the set 
screw 15 so as to permit the blades Oto 
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are 

to receive the 
edges of the 



11 extend along each side edge of the 
blade which are preferably of uniform 
en height throughout so as to rather snugly 
fit within the grooves 9 provided in the 
rotor plates 1 and 2. Each blade & may 
be held 1 in fixed operative position by a 
threaded set screw 15 which extends 
ft$ through a threaded aperture in the rotor 



screw iu &u »o w — " r™ ~ ofl 

slip out through the periphery of the bU 
rotor. The blades however are fixedly held 
in secure operative position when the set 
screw 15 is turned inward 1 so that the 
conical end 16 seats within the halt 
conical recesses 14 in the blade. All of HD 
the blades b of the rotor may be similar 
in construction and similarly mounted. 

The hub a may be made from a single 
casting comprising a sleeve portion 20 and 
a heavy flange portion 20a which has a w 
large central bore into which the end of 
the drive shaft 21 snugly fits. The drive 
fchaf 1 21 may be fixedly held to the hub h 
by one or more splines 22. As thus 
assembled, it will be noted that the 95 
interior end! of the shaft 21 is visible 
through the central space of the rotor 
prior to the insertion of the impeller 7.. 
The hub h is» secured to the rotor W by 
means of a plurality of spaced threaded 100 
bolts 23 which extend through the hub 
flange 20a and into threaded apertures in 
the rotor plate 1. A ring covering 24 of 
rubber or other abrasive-resisting material 
may be attached to the peripheral edge of 105 
the flange portion 20a of the hub so as to 
protect the flange portion from the abrad- 
ing action of rebounding abrasives. 

The control member a is tabular in 
cross-section and has a substantially 110 
cylindrical exterior surface. The control 
member is provided with an abrasive dis- 
charge outlet 32 of generally limited peri- 
pheral length. Assuming that the rotor 
shown in Fig. 3 is rotating clock-wise, the 115 
abrasive would be thrown out of the dis- 
charge opening 32 of the control member 
by the impeller i in a stream flowing 
somewhat to the right of the Tadial line. 
To facilitate ejection of the abrasive, a 120 
forward edge 34 of the discharge outlet 32 
may be inclined as shown in Fig. 3, while 
the rear edge 33" of the outlet 32 may or 
may not be so inclined. If desired, the 
wails of the tubular control member may 125 
be slightly tbickened at the point 34 
which paTt normally receives the greatest 
wear. It will also be noted by referring 
to Fig. 2 that the side edges 35 of the 
discharge outlet 32 reside slightly within 130 
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and between the inside faces of the flanges 
11 of the blades. If desired, the inside 
faces of the flanges 11 of the blades adja- 
cent their inner ends may be tapered in- 
ward ly^ as at 18 . .to assi st in guiding the 
"abrasiw~from the discharging- outlet 32 
on to the bottom wall p ortion * rt " * 
blade 



35 



- -It will -be-noted~by-ref erring-more~par- 
10 ticularly to Pig. 2 that when the tubular 
control member is in operative position, 
the interior end 36 thereof extends into a 
circular recess 29 provided in the hub h, 
such clearance being provided to permit 
15 free rotation of the hub h while the 
tubular control member c remains 
stationary. Leading outwardly from the 
circular recesses 29 in the flange portion 
20a of the hub h r is a plurality of vent 
2U passages 25. As will be more fully 
brought out hereafter, the circular recess 
29, in which the interior end 36 of the 
tubular control member c extends, is 
adapted to receive any stray abrasive that 
25 may wort its way rearwardly of the rotor, 
this abrasive then being promptly ejected 
through the vent passages 25. It will be 
noted that the vent passages are relatively 
close to the shaft 21 and the axis of rota- 
30 tion of the rotor so that any stray abrasive 
that may be ejected from the vent passage 
25 has no substantial abrading velocity 
and consequently does little or no damage 
to the surrounding mechanism. 

While I have shown a vent passage 25 
for each blade of the wheel, it will be 
appreciated that any number of vent 
passages may be provided 1 . Each vent 
passage 25 is defined by a lower wall 26 
40 and a top wall 27 and substantially 
parallel side walls 28. The top wall 27 
and the bottom wall 26 flare apart out- 
wardly so that the opening of the passage 
25 is* larger at the discharge end than at 
the end where it leads into the circular 
recesses 29. The circular recesses 29 may 
be cut out or depressed at points 31 adja- 
cent each vent passage 25, as shown par- 
ticularly in Pigs. 5 and 8, so as to further 
facilitate the outflow of stray abrasive 
through the vent passages. 

The upper portion of the tubular control 
member: o may be cut away at the point 
where it emerges beyond the rotor disk 2 
55 so as* to provide entrance room for the dis- 
charge end of the feed pipe /. The lower 
half portion of the tubular control mem- 
ber c may be provided with an outwardly 
extending arcuate foot or saddle portion 
60 37 which provides means for rigidly 
securing- the tubular control member to a 
suitable support. 

The tubular control member o, feed 
spout / and feed funnel 72 may be rigidly 
but adjustably supported upon a suitable 
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support which will now be described. A 
fixed and rigidly mounted platform posi- 
tioned in front of the rotor, supports the 
bracket structure. This platform may 
comprjse_a„heavy_angle— iron— having— a-70- 
generally horizontal extending support 
^flange--^^andUa^-4ownwagdly— exten ding 
stiffening flange 0O7 -A- flat plate 51^ jnay_; 
also" be positioned upon the "horizontal 
flange 51 to provide a smooth and level 75 
seat for a main supporting bracket 52, 
which bracket comprises an upwardly ex- 
tending flange portion 53 and a horizontal 
extending foot portion 54 which sets upon 
the plate 51a, a stiffening web 55 joining 80 
the flange portion 53 to the foot portion 
54. As shown more particularly in Figs. 
1, 12 and 13, a pair of bolts 56 are pro- 
vided which extend through elongated 
slots 56a in the foot portion 54 of the 85 
bracket and through circular openings in 
the plate 51a and flange 51. Thus the foot 
portion 54 of the bracket may be moved a 
certain amount to the right or left as 
shown in Pig. 1 for a purpose which will 90 
hereafter be brought out. 

The tubular control member is sup- 
ported upon an arcuate shaped saddle 60 
which is connected to flange 53 of the 
5* ain ^ bracket 52 by a secondary bracket 95 
57. The secondary bracket 57 is provided 
with a vertically extending leg portion 58 
which seats against the flat face of the 
flange 53 on the main bracket, bracket 57 
being held thereto by a pair of spaced 100 
bolts 59 as shown in Fig. 11 which extend 
through horizontally elongated slots o9a 
provided in the leg portion 58 and through 
vertically elongated apertures 53a in the 
flange portion 53 of the main bracket. The 105 
secondary bracket 57 is provided with a 
horizontally extending leg portion 61 
which is also provided with horizontally 
elongated slots 62a through which bolts 

62 extend, the bolts 62 extending through 110 
circular apertures in the handle portion 

63 of the saddle 60. 

Referring more particularly to Figs. 1 
2 and 12, it will be noted that the saddle 
60 is provided with a generally arcuate 115 
surface 64 which extends under the saddle 
portion 37 of the tubular control member 
o and generally conforms to the circular 
contour thereof. A clamping bar 65 has 
an arcuate foot portion 66 which rests 120 
upon the saddle 60 and an arcuate belly 
portion 66a which extends into the saddle 
portion 37 of the tubular control member 
c and conforms generally to the contour 
thereof. A clamp bolt 67'extends through 125 
a circular aperture 70 in the clamping 
bar 65 and the head 68 of the bolt is oi 
such size as to be insertable through an 
enlarged opening 69 in the saddle 60. 
When the clamping bar 65 with associated 130 
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bolt 67 is pushed forwardly toward the 
rotor disk 1, the bolt head 68 slides into 
a bayonet slot 69a and in this position the 
nut on bolt 67 can be tightened to firmly 
clamp the clamping 1 bar 65 in fixed posi- 
tion. Removal of the clamping bar 65 
can be effected 'by ldosenm^'the nirt and 
the clamping bolt 67 sufficiently to permit 
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10 friTtc^tbe po^ thebolt 

68 will slip through the enlarged opening 

69 in the saddle 60. 

Abrasive is supplied to the impeller i 
and r the tubular control member c through 
a feed spout / upon -which is mounted a 
feed funnel 72 as shown more particularly 
in Figs. 1, 2 and 9, The feed funnel 72 
is provided with a secondary supporting 
bracket 73 and is supported on the main 
bracket in a fixed adjustable relation to 
the cage and impeller as indicated by 
numerals 74 to 82 inclusive, and) shown in 
Figs. 1, 2, 10 and 13 of the drawings. 
The impeller i may be made as a single 
05 casting preferably of some wear-resistant 
metal and is cast in the form shown in 
Fig. 6. The impeller generally comprises 
a circular rim or front wall portion 85 
defining a central opening 88 and a circu- 
qq lar rear wall portion 86 between which axe 
supported a plurality of spaced radially 
extending impeller vanee 87. As shown 
in Fig*. 6 the impeller vanes 87 may be 
cast integrally with the front wall por- 
tion 85 and the rear wall portion 86. As 
shown in Fig. 2 the axial length of the 
• vanes S7 is preferably slightly less than 
the space between the side edges 35 of the 
discharge outlet 32 in the control member 
c. The inner ends of the vanes 87 extend! 
short of the axis of rotation of the rotor 
to define a center abrasive receiving open- 
ing 83 which is generally in line with the 
discharge outlet of the feed conduit /. 

The rear wall portion 86 of the impeller 
is provided with a collar portion 88<z ex- 
tending rearwardly thereof which collar 
portion terminates in outwardly extending 
fiange portion 89 which seats* against the 
50 inside face of the hub member h. The 
collar portion 88a has an axial length 
sufficient to properly space the impeller 
vanes 87 so that the impeller vanes will 
properly discharge the abrasive in a radial 
55 direction through the discharge outlet 32. 
The impeller t is fixedly secured to the 
inner end of the drive shaft 21 by means 
of a threaded bolt 92 which has a head 
92a seated within a depressed recess 90 
60 formed centrally of the rear wall portion 
86-of the impeller i. By referring to Fig. 
2 it will be noted that when the threaded 
bolt 92 is in proper position the top- face 
of the head 92a of the bolt is substantially 
65 flush with the inside face of the rear wall 



portion 86. 

Preferably it is desirable that impeller 
vanes 87 equal in number to the abrasive- 
throwing blades b be provided^ as illus- 
trated more particularly in Fig. 3. The 
advancing face of the impeller vanes 87 
should be positioned slightly in- advance 
of the advancing face 19 of the propelling 
\e-ahrasivft thrown ■■by- 
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the -impeller vanes through -the discharge 75 
outlet 32 in the control member will be 
deposited gently onto the inner end of the 
corresponding abrasive propelling blade. 
In order that the impeller i will be pro- 
perly mounted so a& to place the advanc- 80 
ing face of the propelling vanes 87 in 
proper advanced position, the projecting 
end of the Bhaft spline 22 is arranged to 
extend into a corresponding slot provided 
in the inside face of the collar portion 88a 85 
of the impeller i> as illustrated in Fig6. 2 
and 6. The impeller i is assembled to the 
rotor by inserting the same into the 
tubular control member c and inserting 
the inner end of the shaft spline 22 into 90 
the corresponding slot provided in the 
collar portion 88a of the impeller i. The 
securing bolt 92 is then inserted into a 
threaded aperture in the end of the drive 
shaft 21 and tightened so as to hold the 95 
impeller flanges S9 in face-clamping 
engagement with the inside face of the 
hub member h. It will be appreciated that 
the impeller can be quickly removed by 
first removing the feed spout / by loosen- 100 
ing clamping bolt' 78 and then removing 
the iinpeJer bolt 92. 

Improved directional firing and lessened 
wear of the operating parts is effected by 
providing the interior surface of the 105 
tubular portion 30 of the control member 
with an internal helical rib 41 which may 
be cast integrally with the tubular control 
member, as shown more particularly in 
Fig. 7. This helical rib 41 extends from 110 
the free edge 36 of the tubular control 
member inwardly thereof to a plane inter- 
secting the tubular control member at the 
rear side edge 35 of the discharge opening 
32 and which plane is generally parallel 115 
to the rotor wall 1. It will be seen by 
referring more particularly to Fig. 7 that 
the rib 41 spirals approximately 3 turns 
beginning at point 42 at the rear edge 36 
of tubular control member and ending at 120 
point 43 generally in the plane above- 
mentioned. Thus a helical passage 44 is 
provided around the inside face of the 
tubular portion 30 of the control member 
c, which passage is defined by adjacent 125 
rib portions 41, and returns stray abrasive 
to the plane opposite the discharge open- 
ing and the impeller blades. 

Ref erring again to the impeller i as 
shown more particularly in Fig. 6, it will 13Q 
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be noted that the impeller is provided 
with a pair of diametrically spaced web 
portions 93 extending* between the rear 
wall portion 86 of the impeller and the 
6 rear flange portion 89 thereof. Assuming 
that the impeller is rotating in the direc- 
tion of the arrow shown in Fig-. 6, the 

^^^ggg^ 5 !^ ^ the web porfaons 93„ 

function as a fan. Any stray abrasive not 
10 immediately discharged through the dis- 
charge opening 32 of the control member 
and which works its way rearwardly be- 
tween the inside faceof %e tubular con- 
trol member Md the rear wall portion "86 
15 of the impeller as through the space 
marked x will find itself lodged within 
the passage 44 between adjacent rib por- 
tions 41 of the tubular control member. 
As the impeller i rotates, the web portions 
20 93 will create an air current which will 
drive the abrasive through the passage 44 
m the direction of the arrow as shown in 
Fig. 7 and back out through the space x 
between the rear wall portion 86 of the 
25 impeller and the inside face of the tubular 
control member where it can be again 
picked up by the impeller vanes 87 and 
hurled out through the discharge outlet 
32 of the tubular control member. The 
30 rotating web portions 93 also create an air 
stream which flows axially outward to- 
wards the feed spout / and this moving 
current of air to a substantial extent pre- 
vents the entry of abrasive into the space 

35 

Thus the helical passage 44 and the web 
portions 93 both cooperate to insure that 
all of the abrasives, except a small quan- 
tity of fines and a few particles, fed into 
40 the impeller i is thrown out through dis- 
charge outlet 32 of the control member 
and will be deposited on the inner ends 
of the advancing blades at a predeter- 
mined point during rotation thereof. 
45 When the abrasive ejected through the 
discharge outlet 32 is deposited upon the 
inner end of the blades at a predetermined 
point only, the abrasive will be thrown in 
predetermined direction, depending 



50 upon the clock dial position in which the 
discharge opening 32 is placed. 

Abrasive fines and other abrasive which 
normally tends to creep rearwardly of the 
rotor between the impeller and the'tubular 

55 control member is largely prevented from 
such movement by tie air stream created 
by the fan action of the web portions 93. 
If any such abrasive fines or other abra- 
sive does move rearwardly through the 

60 space x between the impeller i and the 
tubular control member c, it is guided 
back into the path of rotation of the im- 
peller vanes 87 by the helical passage 44 
through which it is driven by the fan 

65 action o| the web portions 93. 
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Should any abrasive fines move rear- 
wardly a suflicient distance so as to be 
unaffected by the air current created by 
the revolving web portions 93, it will then 
pass into the circular recess 29 provided 
in the hub member A and readily escape 
through the yent passagesJ25^t^uchJow. 
.. Telocity as to have.no-- abrading or damag- 
ing effect on surrounding mechanisms. 
The stray abrasive particles escaping 
through the vent passages 25 has been 
found to be substantially confined to dust 
particle^ which, are not susceptible -of 
being effectively thrown by the abrasive 
projecting blades o. It is believed that 
the air current created by the rotating 
web portions 93 causes the abrasive fines 
to stay within the groove 44 until dis- 
charged at the rear point 42 or front point 
43 since numerous test runs clearly show 
that these stray abrasive fines exert no 
grinding or damaging effect upon either 
the impeller i or the tubular control mem- 
ber c. Consequently these parts will last 
indefinitely as far as any grinding action 
of stray abrasive is concerned. The 
tubular control member first wears out at 
points, adjacent the discharge outlet 32 
due to the abrading effect of the discharg- 
ing abrasive contacting the surrounding 
edges of the opening 32. Stray abrasive 
nnes escaping from the helical passage at 
point 42 are immediately discharged into 
the circular recess 29 in the hub from 
which point it is promptly ejected by vent 100 
passages 2o. No stray abrasive can work 
its way around the inner end 36 of the 
control member and into space marked y 
since all the stray abrasive which reaches 
the circular recess 29 escapes through the 105 
vent passages. 25. 

It will be noted that the tubular control 
member c may be shifted the desired 
amount to the right or left as shown in 
Fig. 1 by loosening the bolts 62 and shift- 110 
nig the handle portion 63 of the saddle 60 
to the right or left which is permitted by 
the horizontally elongated slots 62a in the 
horizontally extending leg portion 61. 
lhe tubular control member c may be 115 
shitted axially of the rotor so as to pro- 
perly position the interior end 36 thereof 
in the circular recess 29 in the hub simply 
by loosening the bolts 59 and shifting the 
secondary saddle supporting bracket 57 to 120 
the right or left as shown in Pig. 2. The 
tubular control member c may be verti- 
cally raised or lowered by loosening the 
bolts 59 and shifting the bracket 57 in a 
vertical direction which is permitted by 125 
tne vertically elongated slots 53ff in the 
flange portion 53 of the main bracket. 

Likewise the feed spout / and associated 
funnel member 72 may be shifted in six 
ditrerent directions. The flange portion 130 
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82 of the feed spout / may be shifted 
axially of the wheel toward or away from 
the circular rib 39 of the associated 
tubular control member by loosening the 
5 holts 76 as shown in Figs. 1, 2 and 10 and 
shifting the downwardly extending leg 
portion 75 of ' the secondary bracket 73 to 
the right or the left as shown in Pig. 2. 
- w flre-nllrch^ge^n^ 



10 be ' vertically- raised r or -lowered— by- un- 
loosening the bolts 76 and shifting vertical 
leg portion 75 of the secondary bracket 73 
vertically which is permitted by the 
vertically elongated slots 53 b provided^ in 
15 the flange portion 53 of the main bracket 
52, which feature is moTe particularly 
shown in Fig. 13. 

The discharge end of the feed spout / 
may be shifted laterally to the right or 
20 left as shown in Fig. 1 by unloosening the 
bolts 78 and then shifting the feed spout 
/ laterally to the right or left as shown 
in Fig. 1 which is permitted by the elon- 
gated slots 776 provided in wing portions 
25 77 extending laterally from the upper end 
of the feed spout /. m . 

Thus it will be appreciated that the 
tubular control member v as well as the 
feed spout / and its associated funnel 
30 member 72 are both susceptible of a six- 
way adjustment so that these narts can 
be accurately centered and positioned for 
most efficient operation. The adjustment 
is effected! by merely loosening paired 
35 clamp bolts, " shifting the parte in the 
desired direction and the desired amount 
and then tightening the clamp bolts so as 
to accurately hold these parts in the 
desired fixed position to which they have 
40 been adjusted. Thus the tubular control 
member c may be adjusted upward or 
downward, to the right or left and axially 
in both directions so that the proper 
accurate clearance is provided between the 
45 interior ends 12 of the blades b and the 
outer surface of the tubular control mem- 
ber and further to position the interior 
end 36 of the tubular control member in 
proper position within the circular 
60 abrasive-receiving recess 29 in the hub 
member fc. Likewise the discharge end of 
the feed spout / may be vertically ad- 
justed, laterally adjusted to the right or 
left, and axially adjusted in both direc- 
55 tions so as to properly center the out- 
wardly extending flange portion 82 on the 
inner discharge end of the feed spout in 
proper position within the tubular control 
member c and in proper abutting relation 
60 to the circular rim 39 of the tubular 
control member. 

It will be noted by referring to Fig. 1, 
that the bracket structure supporting the 
tubular control member c and the feed! 
66 Bpout / are positioned off to one side . from 



the axis of rotation of the rotor so as to 
give clear, unobstructed view of the con- 
trol cage. .The proper clearance between, 
the outer surface of the control cage and 
inner ends of the blades b and the inneT 70 
edges 7 of the side wall plates 1 and 2 of 
the- wheel can thus be visibly determined 
and provided for. Clear unobstructed 
viflw nleo provided for centering the 
"flange 82 of the feed pipe. in. proper, posi- 75 
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tion within the tubular control member <? 
and in proper abutting relation to the rib 
39. The inner end 36 of the tubular 
control member may be inserted into Hie 
circular recess 29 in the hub h the proper 
axial distance by providing a mark on the 
outer surface of the tubular control 
member so positioned as to align with the 
outside face of the side wall plate 2 when 
proper axial insertion of the tubular 
control member c has been effected. 
Proper and accurate positioning of the 
tubular eontrol member c and? the feed 
pipe / with reference to the rotor v? is thus 
assured. 

It has been further found from tests 
made of the machine herein disclosed that 
the blades b wear with greater uniformity 
so that the blades and the rotor remain in 
dynamic balance until the face portion 10 
of the blades are substantially entirely 
worn away. 

An y stray abrasive fines which reach 
the circular recess 29 in the hub h is 
promptly discharged to the vent passages 10O 
25, and no abrasive works its way around 
the inner end 36 of the tubular control 
member and into the clearance space y 
between the outside surface of the tubular 
control member and the inner peripheral 105 
edge 7 of the side wall -plate 1. Thus the 
side wall plate 1 of the rotor is subjected 
to little or no wear during operation. 

It will be appreciated that when a 
bladed abrasive throwing wheel is rotated 110 
at blasting velocity, air disturbances 
necessarily result, causing air current 
movements within the central opening of 
the wheel, which, by reason of the high 
speed rotation of the blades, is. a region 115 
of low pressure. Air flows into this central 
region through the feed spout or space 
surrounding the feed spout and the 
tubular control, member which is all posi- 
tioned on one side of the wheel, the rear 120 
side of the wheel in prior centrifugal 
wheels being closed at the back. By the 
provision of vents or bleeder passages 25 
through which air can circulate freely 
either to enter the wheel or flow from the 125 
wheel to stabilize and balance the pressure 
within the central region of the wheel, 
greatly improved results in directional 
control efficiency and reduced wear are 
obtained, since the disturbing air currents 130 



BNSDOCID: <GB 53305 1A_I_> 



8 



533,051 



set up by the rotation of the bladed wheel 
are thus substantially obviated or the 
effect thereof greatly lessened. 
With my improved centrifugal blasting 
5 5??chine_as herein disclosed, -actuaktests 
nave shown that little or no stray abrasive 

or abrasive fines a re discharged from the 

— jBsxl openings, wfficbjs. a Juriher indica- 
tion of the hiffE directional confeol effi- 
10 ciency obtained. This highly desirable 
result appears to be attributable to the 
fact that the impeller weba 93 in co- 
operation with the helical passages^ in 
the" tubular control member prevent the 
15 rearward movement of stray abrasive or 
return such stray abrasive to the interior 
of the tubular control member, and to the 
fact that air is swept into the central 
region through the vents provided in the 
20 JUlk, which movement of air would act to 
prevent the rearward movement of the 
stray abrasive so that the abrasive is 
retained in such position within the 
tubular control member that it can readily 
25 he propelled out through the discharge 
outlet therein by the impeller. While the 
aignly desirable results produced by my 
improved abrasive throwing machine have 
been conclusively proven by numerous 
30 tests, the theory of it& operation and the 
movement of abrasive and air currents 
can only be conjectured, since it is almost 
impossible to measure same under high 
speed operating conditions. to 
35 , It has been found further, and demon- 
strated to be a fact, that in my improved 
abrasive throwing machine the exterior of 
tte tubular control member evidences 
little sign of wear in operation, and that 
40 iu my improved device the tubular control 
member is subjected to less abrasive wear 
than the tubular control members in prior 
art devices. Any back-sweep or circular 
movement of abrasive-laden air aTound the 
45 exterior of the tubular control member 
appears to be eliminated, as evidenced bv 
the fact that there is little sign of wear 
on the exterior surface of the tubular 
control member, and. the abrasive moves 
50 witn uniformity and free from undesir- 
able air current disturbances and is 
directed from the discharge outlet of the 
tubular control member immediately and 
directly onto the inner end of the blades 
55 as they pass the discharge outlet. 

Having now particularly described and 
ascertained the nature of our said inven- 
tion and in what manner the same is to be 
performed, we declare that what we claim 
60 is: — 

1. An abrading machine having a 
rotor with a plurality of blades terminat- 
ing short of the axis of rotation of said 
rotor to define an abrasive admittin<v 
space, a tubular, abrasive control member 



extending into said abrasive admitting 
space, said control member having an 
abrasive discharge outlet in the tubular 
side wall thereof operative to direct abra- 
sive .into the path of rotation, of said 
blades and rotatably mounted' impeller 
-xane si positioned — within — said— tubule 
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control-member operative to eject abrasive 
ihrough said discharge outlet into the * 
path of rotation of said blades charac- 75 
terized by this that a passage and a drive 
element are. associated with the control 

member -andr-impellei^member respectively 

to move stray abrasive that finds its way 
past the abrasive discharge outlet back 80 
into position where it will be thrown by 
the impeller vanes through the discharge 
outlet. tf 

2. Abrading machine as set forth in 
claim 1 wherein a helical rib is fixed to fi5 
tne inner portion of the control member 
to define a helical passage operative to 
return stray abrasive to a position where 
it may be discharged through said dis- 
charge outlet. 

. 8. The abrading machine as set forth 
in claims 1 and 2 wherein the impeller 
member has a fan element associated 
therewith positioned rearwardly of the 
propelling vanes operative to create a 
current of air which resists movement of 
stray abrasive away from the impeller 
member and the discharge outlet. 
. 4 \ A 11 abrading machine as set forth 
in claim 1 in which a feed spout supplies 
abrasive to the control member and sup- 
porting means is provided for said feed 
spout positioned to one side of the feed 
spout and said tubular control member 
and comprising a main bracket and a 105 
saddle member adjustably connected to 
and extending laterally from the main 
bracket for adjustably supporting said 
feeding device above and below said 
tubular control member. no 

5. An abrading machine having- a 
rotor with a plurality of blades terminat- 
ing short of the axis of rotation of said 

t0 * 4 if^ le l n * h ™sixe admitting 
space a tubular abrasive control member 115 
extending mto said abrasive admittm- 
space, said control member having an 
abrasive discharge outlet in the tubular 
side wall thereof operative to direct abra- 
sive into the path of rotation of said blades 120 
and rotatably inounted impeller vanes 
positioned within said tubular control 
°?f ajive to eject abrasive 
through said discharge outlet into the 
£t ota ^ of said blades charac- 125 
iitb fi^ y a + V ^ nt P f sa * e communicating 
™? Jm ^ the ccmtro1 member 

and with the exterior of the hub of the 

cpSvoT hereb - y tie f iT ? ress ^e within the 
central region of the rotor will be 1 30 
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stabilized and balanced and stray abia- said pocket* to the exterior of the rotor 
sive material moving rearwardly beyond heads. , . , ^ 10 q Q 10 

a given point can escape to the exterior. Dated' the^d day of October, 1939. 
6. An abrading machine as set forth ANDREWS & BXKjn ij, 

n in claims 1 and 5 wherein pockets are Agents for the Applicants, 

provided in the rotor head that open into 201—6, Bank Chambers, 

the helical grooves in the control-member^ ^ _ r - 329, Sigh ^olbom, ^ . .. 

;md a vent passage extends fro m each of Londo n, W.U.I, 

— ~ Leamington Spa: Printed for His Majesty's Stationery Office, by Jibe Courier Press..— 1941. 
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